Modifications to the organophosphorus nerve agent-protein adduct refluoridation method for retrospective analysis of nerve agent exposures.
Organophosphorus nerve agents (OPNAs) continue to pose a threat to military personnel and the general public because of their toxicity and their potential use as weapons of mass destruction. An effective method for the detection of human exposure to OPNAs involves the refluoridation of nerve agents adducted to the serum protein butyrylcholinesterase. The regenerated agents are then enriched by solid-phase extraction and quantified by isotope-dilution gas chromatography-mass spectrometry. We have previously reported improvements that resulted in a 10-fold increase in sensitivity. We have now made further changes to the method that include the addition of confirmation ions, the addition of soman (GD) to the assay, the expansion of the linear range, and the elimination of high-volume injection to decrease background noise and run time while improving sensitivity. This report includes the standard operating procedures for this method for tabun, sarin, soman, cyclohexylsarin, and VX and validation studies. The method's limits of detection ranged from 5.5 to 16.5 pg/mL for the G analogue of VX and GD, respectively. Characterization of quality control (QC) materials resulted in an average coefficient of variation of 15.1% for the five analytes in low QC pools and 11.7% in high QC pools.